The adverse effects of systemic steroid medications are well known, whereas those of local steroid injections are unclear even to clinicians. We report two cases of localized lipoatrophy and depigmentation following local steroid injection. Although the incidence of soft tissue atrophy after local steroid injection is rare, it will increase in proportion to the frequency of the procedure. All clinicians, even those who do not perform steroid injections, should be aware of the occurrence of this cosmetically disturbing adverse effect. 
Local corticosteroid injections are frequently included as treatment options in clinical guidelines in the field of musculoskeletal disorders, such as rheumatic arthritis, synovitis, bursitis, epicondylitis, ligament sprain, tendinitis, neuromas, ganglion cysts, entrapment syndromes, fasciitis, acute athletic injuries, and back pain. [1] [2] [3] In general, the adverse effects of systemic corticosteroid treatment are well known to the public, whereas those of local corticosteroid injection, which have remarkably increased in use, are not relatively familiar even to clinicians. Ignorance of such adverse effects can be a potential threat to misdiagnosis. We describe two women who suffered disfiguring subcutaneous atrophy and depigmentation from a triamcinolone injection given for local soft tissue pain.
Case Report 
Patient 2
An 18-year-old female visited our neurology clinic with a 3-month history of wasting in her left medial foot. Her major was Korean traditional dance and she had spent about 10 hours a day for practicing. Despite the wasting of her left foot, she had no difficulty dancing as before. She had been treated for a presumed plantar fasciitis with local triamcinolone injection around the medial sole of her left foot 4 months ago.
Examination revealed remarkable thin skin, tissue atrophy, and 
Conclusion
Steroid injection has been a well-established medical proce- The precise cause of the dermal atrophy produced by corticosteroids is unknown. Several mechanisms have been suggested.
The most accepted mechanism is the lymphatic spread of the corticosteroid suspension and resultant atrophy of the dermal and epidermal tissues. 7, 8 Cells and tissues are constantly bathed in interstitial fluid in order to maintain tissue homeostasis.
The majority of the water, ions, and other freely diffusible small molecules exit via the venous capillary bed, whereas the lymphatics remove macromolecules and large proteins. Flow within lymphatic vessels is unidirectional because of a valve system and low pressure in the lymphatic lumen. 9 In the presence of normal or low concentrations of corticosteroids, most of the corticosteroid is bound to plasma proteins, corticosteroid-binding globulin, or albumin. However, when the steroid concentration increases, the protein binding capacity is exceeded and a fraction of the steroid exists in the free state, allowing it to enter cells and mediate corticosteroid effects. Triamcinolone acetonide is a macromolecule, microcrystalline ester that dissolves slowly in order to achieve a prolonged effect. 10 Therefore, it is postulated that triamcinolone acetonide suspended crystals enter and spread along lymphatic channels thus causing the linear ray distribution pattern. Another proposed mechanism is a corticosteroid-induced vasoconstriction, especially when administered locally in high concentrations. This enhanced vasoconstriction may facilitate local thrombosis or embolization and capillary closure with resultant local tissue hypoxia.
These effects then produce local tissue atrophy, or, in extreme cases, necrosis. 11 Histologic study showed activated macrophages engulfing segments of altered adipose and stromal tissue. 4 Molecular in vivo study suggested that dexamethasone interferes with both the synthesis and degradation of type 1 collagen, and more drastically, type III collagen, which provides the molecular basis for skin atrophy caused by glucocorticoid treatment. 5 The mechanism of steroid-induced hypopigmentation, however, is not well understood, but a decrease in melanocyte function rather than actual loss of melanocytes was suggested.
12
Patients with darker skin are at greater risk of depigmentation.
There is a remarkable female predominance in other series of patients with lipoatrophy after corticosteroid injection including ours. It is difficult to explain immunologically. Lipoatrophy seems to be more obviously visible in women, in whom there is more subcutaneous fat tissue available for dramatic changes. 13 Many clinicians classify these dermal adverse effects as 'trivial' and leave them out of consideration because lipoatrophy improves or completely heals naturally within a year in the majority of patients. However, patients need to be told about the potential for rare but cosmetically significant cutaneous complications when consenting for such procedures. Moreover, clinicians who do not perform local corticosteroid injections should be familiar with the iatrogenic lipoatrophy and depigmentation that can occur, to prevent misdiagnosis of peripheral nerve lesions in neurology clinic without taking a detailed history.
